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$EVWUDFW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3HUPDQHQWPDJQHWDVVLVWHG V\QFKURQRXV UHOXFWDQFH PDFKLQH
30$6\Q50 KDV EHHQ DQ DWWUDFWLYH RSWLRQ LQ DXWRPRWLYH DQG
VDIHW\ FULWLFDO DSSOLFDWLRQV EHFDXVH RI LWV ZLGH IOX[ZHDNHQLQJ
UHJLRQ KLJK WRUTXH GHQVLW\ DQG HIILFLHQF\ DV ZHOO DV LPSURYHG
IDXOWWROHUDQW FDSDELOLW\ )RU SHUPDQHQW PDJQHW 30 PDFKLQHV
GHPDJQHWLVDWLRQRIPDJQHWVSRVHVDSDUWLFXODUVDIHW\ULVNEHFDXVHLW
FDQ VHYHUHO\ UHGXFH WKH(0)DQGRXWSXW WRUTXH DQG LQFUHDVH WKH
DFRXVWLF QRLVH DQG YLEUDWLRQV 6LQFH PDFKLQHV XVHG LQ VDIHW\
FULWLFDO DSSOLFDWLRQV UHTXLUH KLJK UHOLDELOLW\ LW LV HVVHQWLDO WR
DFFXUDWHO\ DVVHVV WKH ULVN RI LUUHYHUVLEOH GHPDJQHWLVDWLRQ XQGHU
YDULRXVIDXOWFRQGLWLRQV
,W LVZHOO NQRZQ WKDWPDJQHWV DUHPRUHYXOQHUDEOH WR ODUJHG
D[LV FXUUHQW ,QYHVWLJDWLRQV KDYH EHHQ PDGH WR LGHQWLI\ WKH ZRUVW
IDXOW FRQGLWLRQ ZKLFK PD\ SURGXFH WKH PRVW VLJQLILFDQW
GHPDJQHWLVLQJ FXUUHQW DQG FDXVH VHYHUH GHPDJQHWLVDWLRQ ,W KDV
EHHQ VKRZQ LQ >@ DQG >@ WKDW WKH WUDQVLHQW VKRUWFLUFXLW FXUUHQW
XQGHUWKHSHDNWRUTXHRSHUDWLRQLVPXFKODUJHUWKDQWKDWXQGHUWKH
UDWHGWRUTXHRUSHDNSRZHU,QDGGLWLRQLWLVUHSRUWHGLQ>@DQG>@
WKDW YROWDJH UHYHUVDO IDLOXUH SURGXFHV PXFK KLJKHU GHPDJQHWLVLQJ




'HPDJQHWLVDWLRQ DVVHVVPHQW KDV EHHQ VWXGLHG LQ PDQ\
SXEOLFDWLRQV $Q DQDO\WLFDO WHFKQLTXH LV GHVFULEHG LQ >@ IRU
SUHGLFWLQJ WKH ULVN RI SDUWLDO GHPDJQHWLVDWLRQ LQ TXDVL+DOEDFK
PDJQHWLVHG WXEXODU 30 PDFKLQHV HTXLSSHG ZLWK D PRGXODU VWDWRU
ZLQGLQJ E\ VXSHULPSRVLQJ WKH DUPDWXUH UHDFWLRQ ILHOGV LQ WKH
PDJQHWV $ VHW RI VLPSOH DQDO\WLFDO GHPDJQHWLVDWLRQ PRGHOV LV
HVWDEOLVKHGLQ>@WRHVWLPDWHWKHUHGXFWLRQRIWKH(0)LQVXUIDFH
PRXQWHG 30 PDFKLQH XQGHU RYHUORDG FRQGLWLRQV +RZHYHU
DQDO\WLFDODSSURDFKLVOHVVDFFXUDWHWKDQILQLWHHOHPHQW)(EDVHG
DSSURDFK DQG QRW DSSOLFDEOH WR PDFKLQHV ZLWK FRPSOH[ URWRU
VWUXFWXUH')(EDVHGDSSURDFK LV HPSOR\HG LQ >@ WR DVVHVV WKH
LQIOXHQFHRI30PDFKLQHW\SHDQGGLIIHUHQWZLQGLQJFRQILJXUDWLRQV
RQWKHGHPDJQHWLVDWLRQULVNV')(VLPXODWLRQVLVXWLOLVHGLQ>@WR
VKRZ WKDW UHGXFWLRQ LQ VWDFN OHQJWK DQG KLJK PDJQHWLF VDWXUDWLRQ




SUREOHPLVDGGUHVVHG LQ>@E\SUHGLFWLQJ WUDQVLHQW IOX[GHQVLW\DW
VL[ SRLQWV LQVLGH D PDJQHW LQ WKH GLUHFWLRQ RI WKH RULJLQDO
PDJQHWLVDWLRQ ZLWK GXH DFFRXQW RI PDJQHWLF VDWXUDWLRQ 7KH IOX[
GHQVLW\RIDOOQRGHVLQHDFKPDJQHWLVGHFRPSRVHGLQ>@LQWRWZR
FRPSRQHQWV SDUDOOHO DQG SHUSHQGLFXODU WR WKH PDJQHWLVLQJ
GLUHFWLRQ 6XEVHTXHQWO\ WKH IOX[ GHQVLW\ DORQJ WKH PDJQHWLVLQJ
GLUHFWLRQ LV XVHG WR DVVHVV SDUWLDO LUUHYHUVLEOH GHPDJQHWLVDWLRQ
XQGHU YDULRXV IDXOW FRQGLWLRQV E\ ' WUDQVLHQW ILQLWH HOHPHQW
DQDO\VLV)($ZLWKEHWWHUDFFXUDF\
+RZHYHU DOO WKH DERYH DVVHVVPHQWV FDQQRW HYDOXDWH WKH SRVW
GHPDJQHWLVDWLRQSHUIRUPDQFHVWRJLYHDFOHDULQVLJKWRIWKHVHYHULW\
RI GHPDJQHWLVDWLRQ EHKDYLRXU 7KH SRVWGHPDJQHWLVDWLRQ
SHUIRUPDQFHV RI 30 PDFKLQHV ZLWK GLIIHUHQW URWRU VWUXFWXUHV DQG
ZLQGLQJ FRQILJXUDWLRQV DUH HYDOXDWHG LQ >@ E\ D FRPELQDWLRQ RI
PDJQHWLF HTXLYDOHQW FLUFXLW PRGHO DQG )( VLPXODWLRQV +RZHYHU
WKLV PHWKRG XWLOLVHV GDWD H[WUDFWHG DW WKH SHDN GHPDJQHWLVLQJ
LQVWDQW DQG GRHV QRW FRQVLGHU WKH FRQWLQXRXV DFFXPXODWLRQ RI
GHPDJQHWLVDWLRQ FDXVLQJ SUHGLFWLRQ HUURUV LQ WKH SRVW
GHPDJQHWLVDWLRQ SHUIRUPDQFH SDUWLFXODUO\ LQ IUDFWLRQDO VORW
FRQFHQWUDWHG ZLQGLQJ PDFKLQHV $Q HIILFLHQW VHDUFKLQJ DOJRULWKP
HPSOR\LQJ WKH UHFRLO OLQH WR LWHUDWLYHO\ ILQG DQG XSGDWH WKH QHZ
ZRUVWRSHUDWLQJSRLQWEHORZWKHNQHHSRLQWLVLQWURGXFHGLQ>@$W
WKHVDPHWLPH LWJLYHVD OLQHDUPRGHOZKLFKFRPELQHV WKHSDUWLDO
LUUHYHUVLEOHGHPDJQHWLVDWLRQDQGWKHWHPSHUDWXUHHIIHFWV7KHSRVW
GHPDJQHWLVDWLRQ SHUIRUPDQFH LV DVVHVVHG LQ >@ E\ WUDFNLQJ WKH
KLVWRU\ RI SDUWLDO GHPDJQHWLVDWLRQ YLD ' )($ PHWKRG 7KH
PLQLPXP IOX[ GHQVLW\ LQ HDFK HOHPHQW DQG H[WHQW RI SDUWLDO
GHPDJQHWLVDWLRQ RI HYHU\ PDJQHW FDQ EH DFFXUDWHO\ DVVHVVHG ,W
DOVR HYDOXDWHV SRVWGHPDJQHWLVDWLRQ SHUIRUPDQFH VXFK DV WKH
UHGXFWLRQ LQ EDFN(0) DQG RXWSXW WRUTXH XQGHU YDULRXV IDXOW
FRQGLWLRQVHVSHFLDOO\WKHYROWDJHUHYHUVDOIDXOW
7KHEDVLFDLPVRI WKLVSDSHUDUH WRDVVHVV WKHGHPDJQHWLVDWLRQ
ZLWKVWDQG FDSDELOLW\ IRU D WULSOH UHGXQGDQW QLQHSKDVH (?î(?
SKDVHIDXOWPDFKLQHEDVHGRQ30$6\Q50WRSRORJ\DVLQWURGXFHG
LQ >@ 7KH ULVN RI SDUWLDO LUUHYHUVLEOH GHPDJQHWLVDWLRQ XQGHU
YDULRXV FULWLFDO IDXOWV ZLOO EH FRPSUHKHQVLYHO\ DVVHVVHG E\
HPSOR\LQJ D FRQWLQXRXV GHPDJQHWLVDWLRQ PRGHO GHVFULEHG LQ >@
$GGLWLRQDOO\ WKHG\QDPLFUHVSRQVHGXULQJIDXOW WUDQVLHQWVDQGWKH
SRVWGHPDJQHWLVDWLRQ SHUIRUPDQFH VXFK DV WKH GHPDJQHWLVDWLRQ
GLVWULEXWLRQ UHGXFWLRQ LQ EDFN (0) DQG WRUTXH ZLOO DOVR EH
HYDOXDWHG
௑'HPDJQHWLVDWLRQ DVVHVVPHQW IRU QLQHSKDVH
VORWVL[SROH30$6\Q50
7KH VFKHPDWLF RI D (팀k: WULSOH UHGXQGDQW QLQHSKDVH (?î(?
SKDVH IDXOWWROHUDQW 30$6\Q50 UHSRUWHG LQ >@ LV VKRZQ LQ
)LJ  ,W HPSOR\V VL[SROH DQG VORW ZLWK GLVWULEXWHG ZLQGLQJV
FRQILJXUHGDVWKUHHLQGHSHQGHQWWKUHHSKDVHZLQGLQJV(DFKWKUHH







IHDWXUHV RI WKH PDFKLQH DUH KLJK UHOXFWDQFH WRUTXH DQG ORZ 30
ILHOG 7KLV WRJHWKHU ZLWK WKH WULSOH UHGXQGDQF\ PDNHV WKH GULYH
WROHUDQWWRPRVWHOHFWULFDOIDXOWV,Q)LJWKHPDJQHWVDUHVKRZQ
LQ UHG DQG JUHHQ DV LQGLFDWHG E\ 0L13MBN ZKHUH N(? (?  
GHQRWHV WKHNWK OD\HU M(? (?GHQRWHV WZRGLIIHUHQWPDJQHWLVDWLRQ
DQJOHV RI WKH LWK URWRU SROH L(? (?± DQG1 DQG 3 GHQRWH WKH
SRODULW\RIPDJQHWLVHGGLUHFWLRQ
7KH IOX[ GHQVLW\ LQ HDFK PDJQHW HOHPHQW LV GHFRPSRVHG LQWR
WZR SDUWV ZKLFK DUH DORQJ DQG SHUSHQGLFXODU WR WKH PDJQHWLVLQJ
GLUHFWLRQ >@ )LJ  VKRZV WKH VFKHPDWLF RI IOX[ GHQVLW\ LQ RQH
HOHPHQWRI01DQG01DORQJWKHPDJQHWLVLQJGLUHFWLRQ
BPXn = BXncos(θn) + BYnsin(θn) 
BPYn = − BXnsin(θn) + BYncos(θn) 
ZKHUHQ LV WKH HOHPHQWQXPEHUșQ LV WKH DQJOHRIPDJQHWLVDWLRQ
%3;Q LV WKH HOHPHQW IOX[ GHQVLW\ DORQJ WKH PDJQHWLVLQJ GLUHFWLRQ
%3<Q LV WKHHOHPHQW IOX[GHQVLW\SHUSHQGLFXODU WR WKHPDJQHWLVLQJ
GLUHFWLRQ7RSUHYHQWSDUWLDOLUUHYHUVLEOHGHPDJQHWLVDWLRQDWDJLYHQ
HOHPHQW LQ D PDJQHW WKH IOX[ GHQVLW\ LQ WKH GLUHFWLRQ RI
PDJQHWLVDWLRQ %3;Q PXVW EH ODUJHU WKDQ WKH YDOXH RI WKH NQHH
SRLQW
7KHPDWHULDORI9$&20$;+5LVXVHGIRUPDJQHWVLQWKH
PDFKLQH )LJ  VKRZV WKH GHPDJQHWLVDWLRQ FXUYHV RI WKH
9$&20$;  +5 IRU YDULRXV RSHUDWLQJ WHPSHUDWXUHV ,W LV
HYLGHQWWKDWWKHNQHHSRLQWVIRUDQG&DUHDURXQGí(팀T
ZKLOH WKHNQHHSRLQW IRU & LV VOLJKWO\ ORZHU WKDQ(팀T ,Q WKLV
VWXG\WKHPDJQHWVDUHFRQVLGHUHGWREHRSHUDWHGDW&DQGWKH
NQHHSRLQWLVVHWWREH(팀TYL]LIWKHIOX[GHQVLW\LQWKHGLUHFWLRQ
RI PDJQHWLVDWLRQ JRHV EHORZ (팀T SDUWLDO LUUHYHUVLEOH
GHPDJQHWLVDWLRQ ZLOO RFFXU 6LQFH WKH WHPSHUDWXUH FRHIILFLHQWV RI
WKH PDJQHWV LV YHU\ VPDOO DQG & ZRUNLQJ WHPSHUDWXUH LV





DQG GLUHFWLRQ RI IOX[ GHQVLW\ LQ HDFK HOHPHQW DQG XVHV WKH %+
FXUYHDQGUHFRLOOLQHRIPDJQHWVDQGGLUHFWLRQRIWKHPDJQHWLVDWLRQ
WRGHWHUPLQHWKHUHPDQHQFHRIPDJQHWVLQHDFKHOHPHQWLQWKHQH[W
VWHS7KXV WKHPDJQHW UHPDQHQFH LQHDFKHOHPHQW FKDQJHV LI WKH
IOX[ GHQVLW\ LQ WKH GLUHFWLRQ RI PDJQHWLVDWLRQ LV EHORZ LWV NQHH
SRLQW7KHSURFHVVLVLPSOHPHQWHGLQ'2SHUDDQGFDQWUDFNWKH
KLVWRU\ RI SDUWLDO GHPDJQHWLVDWLRQ DFFXUDWHO\ +HQFH WKLV PHWKRG
UHFRUGVWKHPLQLPXPIOX[GHQVLW\GXULQJWKHIDXOWWUDQVLHQWZKLFK
FDQ EH XVHG WR DVVHVV SDUWLDO GHPDJQHWLVDWLRQ ,Q DGGLWLRQ HYHU\
ILUVWVHFRQGDQGWKLUGOD\HUPDJQHWDUHGLYLGHGLQWRDQG
HOHPHQWV UHVSHFWLYHO\ $V HYHU\ PDJQHW HOHPHQW LV FDOFXODWHG
VHSDUDWHO\ GLIIHUHQW HOHPHQWV RSHUDWH RQ GLIIHUHQW PDJQHWLVDWLRQ
OHYHOV 7KHUHIRUH LW FDQ HYDOXDWH SRVWGHPDJQHWLVDWLRQ
SHUIRUPDQFH VXFK DV WKH GHPDJQHWLVDWLRQ GLVWULEXWLRQ DQG WKH
UHGXFWLRQLQEDFN(0)DQGRXWSXWWRUTXH
)DXOW FRQGLWLRQV WKDW DUH YHU\ FULWLFDO ZLWK UHVSHFW WR SDUWLDO
LUUHYHUVLEOH GHPDJQHWLVDWLRQ FRQVLGHUHG LQ WKLV SDSHU DUH OLVWHG LQ













RU SHDN SRZHU RSHUDWLQJ FRQGLWLRQV ) WR ) DUH YDULRXV VKRUW
FLUFXLWHGIDXOWFRQGLWLRQV))DQG)FRQVLGHUYROWDJHUHYHUVDO
IDXOWV ZKLFK DUH WKH ZRUVW VFHQDULRV EHFDXVH RI PXFK KLJKHU
FXUUHQWWKDQWKRVHLQVKRUWFLUFXLWFRQGLWLRQV)WR)










7KH SHUIRUPDQFH LQGLFDWRUV GXULQJ WUDQVLHQW SURFHVV DQG DIWHU
GHPDJQHWLVDWLRQ LQFOXGLQJ SHDN SKDVH GD[LV DQG WXUQIDXOW
FXUUHQWVVWHDG\VWDWHVKRUWFLUFXLWFXUUHQW UHGXFWLRQ LQEDFN(0)






RI SDUWLDO LUUHYHUVLEOH GHPDJQHWLVDWLRQ DW WKH SHDN WRUTXH DQG
EDVHVSHHGFRQGLWLRQ
LL )DXOWV ) DQG ) JHQHUDWH KXJH FLUFXODWLQJ FXUUHQW LQ WKH
IDXOWHG WXUQ KRZHYHU EHFDXVH RI WKH VPDOO LQGXFWDQFH WKH
WXUQIDXOW FXUUHQW KDV OLWWOH HIIHFW RQ WKH GHPDJQHWLVLQJ IOX[
+HQFH WKH WXUQIDXOW FRQGLWLRQ LV OHVV VLJQLILFDQW WKDQ WKH





VL[SKDVH DQG QLQHSKDVH YROWDJHUHYHUVDO IDXOWV DUH VKRZQ LQ
)LJ $VREVHUYHG LQ)LJV DFH WKH WUDMHFWRULHVEHJLQ DW WKH
SUHIDXOW RSHUDWLRQ DQG SDVV WKH SHDN GHPDJQHWLVLQJ FXUUHQWV
LGHQWLILHG E\ WKH DUURZV 7KH SHUIRUPDQFH LQGLFDWRUV GXULQJ WKH
WUDQVLHQW SURFHVV DQG DIWHU GHPDJQHWLVDWLRQ RI WKH 30$6\Q50
XQGHU)WR)DUHVKRZQLQ7DEOH
,W FDQ EH REVHUYHG IURP )LJ  DQG 7DEOH  WKDW WKH SHDN
WUDQVLHQW FXUUHQW LV DQ RUGHU RI PDJQLWXGH KLJKHU WKDQ WKH UDWHG
ZKHQWKHFRPELQHGHIIHFWRIWKHEDFNHPIDQGIXOOLQYHUWHUYROWDJH




ORZHU (팀A +RZHYHU QLQHSKDVH YROWDJHUHYHUVDO FRQGLWLRQ
\LHOGV WKH KLJKHVW SHDN GD[LV FXUUHQW (팀A DQG WKH ODUJHVW
QHJDWLYH WRUTXH GXULQJ WUDQVLHQW SURFHVV $GGLWLRQDOO\ WKH EDFN
(0)DQGRXWSXW WRUTXHDIWHUDOO WKUHHYROWDJHUHYHUVDOIDXOWVKDYH
EHHQ UHGXFHG FRPSDUHG ZLWK WKH RULJLQDO YDOXH XQGHU KHDOWK\
FRQGLWLRQ 7KLV LQGLFDWHV WKDW WKH PDJQHWV KDYH VXIIHUHG IURP
VLJQLILFDQW SDUWLDO LUUHYHUVLEOH GHPDJQHWLVDWLRQ XQGHU ) WR )
$PRQJDOOYROWDJHUHYHUVDOIDXOWVWKHWKUHHSKDVHYROWDJHUHYHUVDO
IDXOW KDV WKH OHDVW LUUHYHUVLEOH GHPDJQHWLVDWLRQ ZKLOH WKH QLQH
SKDVHYROWDJHUHYHUVDOUHVXOWVLQWKHPRVWVHYHUHSDUWLDOLUUHYHUVLEOH
GHPDJQHWLVDWLRQ ZLWK  DQG  UHGXFWLRQV LQ WKH EDFN
(0)DQGRXWSXWWRUTXHUHVSHFWLYHO\
+RZHYHU HYHQ WKRXJK WKH UHGXFWLRQV LQ WKH EDFN (0) XQGHU
WKHVH IDXOWV DUH TXLWH ODUJH WRUTXH UHGXFWLRQ RQO\ UHDFKHV 
XQGHU WKH ZRUVW FDVH 7KLV LV EHFDXVH WKH UHODWLYHO\ VPDOO
SHUFHQWDJHRIWKHDOLJQPHQW30WRUTXHLQWKHWRWDORXWSXW
WRUTXHRIWKHPDFKLQH
,Q RUGHU WR HYDOXDWH WKH H[WHQW RI WKH SDUWLDO LUUHYHUVLEOH






ZKHUH %U LV WKH SUHIDXOW UHPDQHQFH DQG %Uƍ LV WKH SRVWIDXOW
UHPDQHQFH RI WKH SHUPDQHQW PDJQHW RI 9$&20$;  +5 DW
& $FFRUGLQJ WR WKLV GHILQLWLRQ GPDJ ZLOO EH ]HUR LI QR
LUUHYHUVLEOH GHPDJQHWLVDWLRQ WDNHV SODFH DQG LQFUHDVH ZLWK WKH
VHYHULW\RIGHPDJQHWLVDWLRQ
7KHGHPDJQHWLVDWLRQUDWHRIHYHU\PDJQHWHOHPHQWXQGHU)WR
) LV REWDLQHG DQG SUHVHQWHG LQ )LJV E±G UHVSHFWLYHO\ )LJ D
VKRZV WKH FRUUHVSRQGLQJ SRVLWLRQ RI DOO WKH PDJQHWV RI WKH
PDFKLQH7KHZKLWHDUHDLQVLGHDPDJQHWKDVQRSDUWLDOLUUHYHUVLEOH
GHPDJQHWLVDWLRQ ,W FDQ EH REVHUYHG IURP )LJ E WKDW WKH
GHPDJQHWLVDWLRQ RI WKH WKUHHSKDVH YROWDJHUHYHUVDO FRQGLWLRQ LV
DV\PPHWULFDQGWKHZRUVWGHPDJQHWLVHGPDJQHWVZKLFKDUHPDUNHG
ZLWK D UHG FLUFOH DUH 03 $V REVHUYHG IURP )LJ F WKH
GHPDJQHWLVDWLRQ RI VL[SKDVH YROWDJHUHYHUVDO FRQGLWLRQ LV DOVR
DV\PPHWULFDQGWKHZRUVWGHPDJQHWLVHGPDJQHWVDUHPDUNHGZLWK
UHGFLUFOHVZKLFKDUH01030103,W LVDOVRVHHQIURP
)LJ G WKDW WKH GHPDJQHWLVDWLRQ DUHD RI QLQHSKDVH YROWDJH
UHYHUVDOFRQGLWLRQLVDOPRVWV\PPHWULF7KHVHILJXUHVDOVRDSSURYH
WKDWWKHGHPDJQHWLVDWLRQLVZRUVWXQGHUQLQHSKDVHYROWDJHUHYHUVDO
FRQGLWLRQ $GGLWLRQDOO\ IURP WKH WUDQVLHQW UHVSRQVHV LW FDQ EH
FRQFOXGHGWKDWWKHPRVWVHYHUHGHPDJQHWLVDWLRQLQVWDQWLVZKHQWKH
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7KUHH DQG VL[SKDVH YROWDJHUHYHUVDO IDXOWV KDYH JHQHUDWHG
DV\PPHWULF SDUWLDO LUUYHUVLEOH GHPDJQHWLVDWLRQ )LJ  SUHVHQWV
KDUPRQLFFRQWHQWRIDLUJDSIOX[GHQVLW\GLVWULEXWLRQ LQVSDFHRYHU
RQH SROHSDLU GHQRWHG E\ 01 DQG 03 EHIRUH DQG DIWHU WKUHH
SKDVH YROWDJHUHYHUVDO IDXOW ,W FDQ EH REVHUYHG WKDW WKH VHFRQG
RUGHU KDUPRQLF LV SUHVHQW DV D UHVXOW RI WKH DV\PPHWULF
GHPDJQHWLVDWLRQ+RZHYHUEHFDXVHWKLVPDFKLQHHPSOR\VLQWHJHU
VORWIXOOSLWFKHGGLVWULEXWHGZLQGLQJWKHZLQGLQJIDFWRUDVVRFLDWHG
ZLWK HYHQ KDUPRQLFV DUH ]HUR 7KXV WKH DGGLWLRQDO HYHQVSDFH
KDUPRQLFV RI WKH DLUJDS IOX[ GHQVLW\ KDYH QR HIIHFW RQ WKH
KDUPRQLF FRQWHQWRI WKHEDFN(0)$GGLWLRQDOO\ZLWK V\PPHWULF
DQG EDODQFHG WKUHHSKDVH FXUUHQWV QR DGGLWLRQDO KDUPRQLFV
HVSHFLDOO\VHFRQGRUGHUKDUPRQLFZLOODSSHDULQWKHRXWSXWWRUTXH
DIWHU WKH DV\PPHWULF SDUWLDO LUUHYHUVLEOH GHPDJQHWLVDWLRQ 7KLV LV
LQGHHGVKRZQLQ)LJ+HQFHLWIROORZVWKDWZLWKLQWHJHUVORWIXOO






E\ HPSOR\LQJ D FRQWLQXRXV GHPDJQHWLVDWLRQ PRGHO 'XH WR WKH
DGYDQFHG GHVLJQ IHDWXUHV HPSOR\HG IRU WKH SHUPDQHQW PDJQHW
URWRU WHUPLQDO DQG LQWHUWXUQ VKRUWFLUFXLW IDXOWV ZLOO QRW SURGXFH
DQ\GHJUHHRISDUWLDOLUUHYHUVLEOHGHPDJQHWLVDWLRQ+RZHYHUDOOWKH
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GHPDJQHWLVDWLRQ $PRQJ WKHP QLQHSKDVH YROWDJHUHYHUVDO IDXOW
FDXVHV WKH V\PPHWULF DQG PRVW VHYHUH SDUWLDO LUUHYHUVLEOH
GHPDJQHWLVDWLRQ DQG WKH UHVXOWDQW UHGXFWLRQ LQ EDFN (0) LV
EXWWKHUHGXFWLRQLQRXWSXWWRUTXHLVRQO\ZKLFKLV
PRGHVW )XUWKHU WKH DV\PPHWULF GHPDJQHWLVDWLRQ ZLOO QRW OHDG WR
WKH DGGLWLRQDO KDUPRQLFV LQ WKH RXWSXW WRUTXH 7KH DVVHVVPHQWV
GHPRQVWUDWH WKDW WKH PDFKLQH XQGHU VWXG\ KDV YHU\ VWURQJ
GHPDJQHWLVDWLRQZLWKVWDQGFDSDELOLW\
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